Seventeen healthy twin pairs (10 monozygotic and seven dizygotic) from the Finnish Twin Cohort Study were examined to study the impact of heredity v environment in the determination of cup-to-disc area ratio. These twins were free from any known eye disease. The cup/ disc ratio was determined using stereo photography and a computer assisted analysis technique. The zygosity of ali twin pairs was confirmed with the DNA 'fingerprint' technique. The intrapair correlations were high among monozygotic pairs compared with those among dizygotic twin pairs. The difference of cup/disc area ratios between the right eyes ofmembers of monozygotic twin pairs was statistically significantly smaller than that of dizygotic twin pairs (p<0-001). The same was true for left eyes (p<0Ol). This result confirms a genetic determination in cup/disc area ratio in normal eyes.
A previous study of Armaly has shown that the cup/disc ratio ofthe optic nerve head is genetically determined.' He examined parent-offspring and sibling-sibling pairs and found that the cup/disc ratios of these first degree relatives were similar. He found no such similarity between husbandwife pairs. The problem with such a genealogical model is that both genetic and environmental factors could cause sib-sib and parent-offspring similarities. It seems obvious that the effects of genes and environment need to be separated to confirm this important finding. One way to separate these two sources of variation is the twin study method. Here 
Results
The mean disc areas, cup areas, and cup/disc ratios for both zygosity classes and zygosities are given in Table 1 . In Figure 2 the distributions of the cup/disc ratios are given. From the figure it appears that the cup/disc ratios are not normally distributed. Because of this a non-parametric statistic was chosen in the calculations of correlation (Spearman rank correlation). The correlations in cup/disc ratios between right and left eyes in the same individual showed high correlations in both MZ and DZ twin pairs ( Table 2) . The correlations between right-right and left-left eyes between two members of a monozygotic twin pair were fourfold compared with the same correlations among two members of a dizygotic twin pair (Table 3 were statistically significantly lower than right (0-181) and left (0-132) eyes of dizygotic twins (p<0001 right eyes, p<0005 left eyes, Wilcoxon two-sample test). In Figure 3 an example of an optic nerve head of a monozygotic and a dizygotic pair (right eyes of twin sisters) is shown. The cup/disc ratios are remarkably similar between the two members of the monozygotic pair while there is a substantial difference in the dizygotic twin pair (right eyes of twin sisters).
The result of this study supports the theory of a strong genetic determination of cup/disc ratio in normal eyes.
Discussion
The present material confirms the genetic nature of determination of the cup/disc area ratio in a normal eye.
The disc areas were similar in both monozygotic and dizygotic pairs but the cup areas were smaller among dizygotic twin pairs both in right and left eyes. The smaller mean cup sizes and cup/disc ratios in dizygotic twin pairs could decrease the differences among dizygotic twin pairs thus resulting in an underestimation of heredity in this sample and hereby increasing the validity of our conclusion. The distribution of cup/disc area ratios in this sample was skewed. Lower values were overrepresented. This is in accordance with previous findings by Armaly.' The high correlation between two eyes of any given individual was confirmed in the present sample. A previous study by Armaly showed that the cup/disc ratio differed less than 0 1 in 92% of 1098 subjects and less than 0-2 in 99% of subjects. In large samples of healthy individuals the cup/disc ratio of one eye alone or mean of both eyes can be used without causing bias due to intraperson variation between the two eyes.
The high heritability of the cup/disc ratio in normal eyes has important implications. It has been shown previously by Armaly that the cup/ disc ratio of first degree relatives of glaucoma patients does not show a different distribution from that in the general population. 1 This might imply that while the cupping of the optic nerve head itself is genetic in origin that of glaucomatous cupping is affected by environmental factors or perhaps a gene-environment interaction.
The liability to glaucoma might still be controlled genetically in part. The heritability of determination of the cup/disc ratio in a healthy eye would bias the heritability estimates of glaucoma if the cup/disc ratio is used as a major criterion for diagnosis.
